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[57] ABSTRACT 

A display comprising a matrix of display pixels each recep- 
tive of a drive signal for energizing same to emit light of one 
of a plurality of colors and circuitry receptive of serial data 
corresponding to a message and at least one color for the 
message for converting same into drive signals. The display 
is used alone or in a router tally display system or a sports 
scoreboard system. 

7 Claims, 6 Drawing Sheets 



sc sc . 



32 



EXTERNAL 

swircH 



EXTEFV4AL 

swnxH 



27 



TOICOLOR 
DtSPtAY 
100X7 PIXELS 



A. 





DISPLAY 
DRIVER 











JES2 



EXTERNAL 
SWTTCH 



SW4 



EXTERNAL 
SWITCH 



SVV5 



EXTERNAL 
SWITCH 



aWTTCM 
BUFFER/ 
DECODER 



COLOR 
MSGE 



ROM 


-A 







ES3.. 



^30 



21^ BUFFER 



24. 







BATTERY 


BACK-UP 





UPROCESSOR 



HZ 



w_ 



MART 



14 



DIP SWITCHES ADDRESS 
SW1-SW6 DECODER 
16 15 



DATA OUT 



MODE 



11/21/2003, EAST Version: 1.4.1 



U.S. Patent Mar. is, 1M7 Sheet 1 of 6 5,612,711 




FIG. 1 



FIG. 2 



11 











DATA OUT 






DATA IN \ 


ES1-ES5 


SWA SWB 


POWER 




_ LJ 


□ LJ 


LJ 


111 11 


2 



FIG. 3 



12 



odd 



13 



©OOO0OOO0OOOO 
0OOO0OO©OQOOO 
©OOO0OOOOOOOO 
©O©O©OOOOO0OO 
©O0O0O©©©GOOO 
0O0O0O©OOO©OO 
O0OOOOOOOOOOO 



OQOGOOG 

ooooooo 
©oooooo 
©oooooo 
©oooooo 
ooooooo 
ooooooo 



oooooo 
oooooo 
oooooo 
oooooo 
oooooo 
oooooo 
oooooo 



oooo 
oooooo 
oooooo 
oooooo 
oooooo 
oooooo 
oooooo 



oooo 
oooo 
oooo 
oooo 
oooo 
oooo 
oooo 



oooo©/ 
ooooo\ 
©oooo 
oooo©/ 

OOOOON 

©oooo 
o©©©©/ 



FIG. 4 



11/21/2003, EAST version: 1,4.1 



U.S. Patent 



Mar. 18, 1997 Sheet 2 of 6 



5,612,711 




CD 

Ll_ 



11/21/2003, EAST version: 1.4.1 



U.S. Patent Mar. is, 1997 sheet 3 of 6 




CD*- 









































a. 




0. 








CO 




CO 




w 




W 




O 




o 




o 




a 




















eg 







CD 

d 

u. 



CO 



to 



00 
CO 



CO 



11/21/2003, EAST Version: 1.4.1 



U.S. Patent 



Mar. 18, 1997 



Sheet 4 of 6 



5,612,711 



DC 
LU 
X 

o 





a: 




g 






k> 


z 




o 








/ ■ 


Q 












cr: 








? 






r 






o 






s 




d 

LL 



11/21/2003, EAST Version: 1.4.1 



U.S. Patent Mar. is, 1997 sheet 5 of 6 5,612,711 





82 83 
i i 


i 


84 

1 


85 
i 




NEW YORK 5 


6 


CHICAGO 


3 












64^ 


BOSTON 0 


1 


TORONTO 


0 














LOS ANG. 0 


0 


SAN FR. 


0 












71 


CLEVE. 7 


F 


DETROIT 


6 



FIG. 9 



11/21/2003, EAST Version: 1.4.1 



U.S. Patent 



Mar. 18, 1997 



Sheet 6 of 6 



5,612,711 



DECODER 

261 
74HC138 



CPU 
23 
Z84 



ADDRESS BUJ 



RAM 
24 
51257 



DATA BUS 



EPROM 

25 
270256 



CONNECTOR 
111 
RJ-11 



CONNECTOR 
112 
RJ-11 



TRANSMIT 
BUFFER 

141 
26LS31 



RECEIVE 
BUFFER 

142 
26LS32 



uART 

21 
8250 



ADDRESS 
ID 
15 
74LS165 



A 
V 



EXTERNAL 
DIP 

SWITCHES 
SW1-SW6 
16 



-DATA IN- 



MODE 




INPUT 




CONNECTOR 





ADDRESS BUS 



SWITCH 

buffer; 

DECODER 

30 
74LS374 



DECODER 

261 
74LS138 



DATA BUS 



ROW 
SELECTOR 
262 
74LS273 



DECODER 

263 
74LS138 



DECODER 

264 
74LS138 



ROW 
DRIVER 

271 
STA402A 



ROW 
DRIVER 

272 
STA402A 



DATA IN 



DECODER 

265 
74LS164 



DISPLAY 
DRIVER 

273 
ULN2003 



LED 
DISPLAY 
12 



FIG. 10 



11/21/2003, EAST version: 1.4.1 



5,612,711 



1 

DISPLAY SYSTEM 



This application is a continuation of application Ser. No. 
08/590,103, filed Jan. 25. 1996, which is a continuation of 
application Ser. No. 08/210.784, filed Mar, 18, 1994 both 5 
now abandoned 

BACKGROUND OF THE INVENTION 

Hie present invention relates to a display system, and in lo 
particular, to display systems for use in the broadcasting 
industry. 

Display systems for a broadcast control room are known 
and range from the use of masking tape adhered to a 
television monitor to indicate the program source therefor to is 
a basic three color matrix display which is controlled by a 
programmed microcomputer, process control computer or 
data input device. 



SUMMARY OF THE INVENTION 
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The main object of the present is to improve the operation 
of the known display systems and to provide more flexibility 
during use. 

Another object of the present invention is to provide an ^5 
improved matrix display which can be made in two parts to 
enable the visual output section thiimer and thus more easily 
able to be mounted in a control room setting. 

Still another object of the present invention is to provide 
a parallel to serial interface between the production switcher, 
or any contact closure or voltage, which is controlling the 
program sources to the monitors in the broadcast control 
room and the display system. 

A further object of the present invention is to provide a 
time code function for the display system which can lock a 
clock internal to the display system to an external time code 
reference. 

A still further object of the present invention is to provide 
a router tally display system which allows the user to show 40 
real time router and tally status information directly under- 
neath monitors in a studio. 

A further object of the present invention is to provide a 
sports scoreboard display system. 

A still further object of the present invention is to provide 
local and remote messaging capabilities, while simulta- 
neously providing source identification and source status. 
Tliis is accomplished by the individual display *s ability to 
store and display 32 separate messages, and receive data 
from process control devices. 50 

These messages can be of any size and not limited by the 
number of pixels since the display incorporates the ability 
for the information to appear as multiple frames that are 
presented in user selected fashion. 

A still further object of the RTDS system is to provide a 
means to incorporate additional tally channels other than 
those that are available from the production switcher and to 
be able to transmit this tally information throughout the 
system. 

A still further object of the RTDS system is to provide a 
means for personnel in remote locations of following, or 
tracking the activity in production area's. 

A still further object of the present invention is to provide 
a system for incorporating enough (256) separate addresses 65 
to monitor all the sources in a large facility. Multiple 
addresses can be used by disabling the "talk back" circuitry. 



A still further object of the present invention is to provide 
a means of supplying information, message annunciation, 
machine identification and machine status to all personnel 
witiiin a facility by utilizing existing wiring within the 
facility or via modem. 

These and other objects and advantages of the system 
according to the present invention are achieved in accor- 
dance with the present invention by a display comprising a 
matrix of display pixels each receptive of a drive signal for 
energizing same to emit-light of one of a plurality of colors, 
means receptive of serial data corresponding to a message 
and at least one color for the message for converting same 
into drive signals and input means receptive of an external 
color control signal for overriding the at least one color for 
the message from the serial data for changing the color of the 
message to one predetermined color. The means for con- 
verting also comprises an asynchronous receiver-transmitter 
for receiving and transmitting serial data and means for 
selecting baud rates for the transmission and receiving of 
serial data. The asynchronous receiver-transmitter receives 
and transmits serial data with handshaking signals and has 
means for disabling talk back communications upon receipt 
of data. In a preferred embodiment, the means for converting 
comprises a microprocessor and a clock therefor and means 
for synchronizing the clock to an external time reference. 
The means for converting also preferably comprises means 
for displaying the messages in a proportionally spaced font. 

In another embodiment, the means for converting com- 
prises a microprocessor and a random access memory 
capable of storing a plurality of messages with color data 
corresponding thereto and input means receptive of an 
external message control signal for overriding the current 
message from the serial data and for changing the message 
to a diflferent one stored in the random access memory. 

In a further embodiment, a first housing having the matrix 
of display pixels each receptive of a drive signal for ener- 
gizing same to emit light of one of a plurality of colors and 
first means receptive of parallel data signals corresponding 
to a message and at least one color for the message for 
converting same into drive signals, a second housing have 
second means receptive of serial data corresponding to a 
message and at least one color for the message for convert- 
ing same into said parallel data signals and a cable connect- 
ing die parallel data signals from the second means to the 
first means. 

In accordance with the invention, at least one display each 
having a matrix of display pixels with each receptive of a 
drive signal for energizing same to emit light of one of a 
plurality of colors, means for determining an address for the 
display and means receptive of serial data corresponding to 
an address and a message and at least one color for the 
message for converting same into drive signals, a parallel to 
serial interface receptive of parallel color data from a 
switcher for converting same to serial data including an 
address and color data and means for applying the serial data 
to the at least one display. In the display system, the means 
for applying serial data to die at least one display preferably 
comprises means receptive of data from a router for con- 
verting, said data into serial data corresponding to messages 
to be displayed. 

Also in accordance with the invention, a sports score- 
board display system comprises a plurality of displays each 
having a matrix of display pixels each receptive of a drive 
signal for energizing same lo emit light of one of a plurality 
of colors, means for determining an address for the display 
and means receptive of serial data corresponding to an 
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address and a message and at least one color for the message 
for convening same into drive signals and means for con- 
trolling the displays to indicate team names, scores and 
game status in preselected colors. 

These and other features of the present invention will be 5 
described in more detail in the following detailed description 
with reference to the attached drawings, wherein: 



BRIEF DESCRIPTION OF THE DRAWINGS 
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FIG. 1 is a pcnpective view of a display according to the 
present invention; 

FIG, 2 is a perspective view of an alternative embodiment 

of the display of FIG. 1; 

FIG. 3 shows the back of the display of FIG. 1; IS 
FIG. 4 is a detailed view of a portion of the front panel of 

FIGS. 1 and 2; 

FIG. 5 is a block diagram of the circuit of the display of 
FIG. 1; 

FIG. 6 is a block diagram of the circuit of the display of 
FIG. 2; 

FIG. 7 is a block diagram of a router tally display system 
in accordance with the present invention; 

FIG. 8 is a block diagram of a sports scoreboard display ^5 
system in accordance with the present invention; 

FIG. 9 shows a detail of the display system of FIG. 8; and 

FIG. 10 is a more detailed block diagram of circuitry of 
™- 5. 

30 

DETAILED DESCRIPTION OF THE 
INVENTION 

FIG. 1 shows a display 10 according to the invention 
having a housing 11 and a matrix display 12 of three color 35 
LED lamps 13 as shown in FIG. 4. The matrix is 7 elements 
high and 100-200 elements in length for displaying mes- 
sages using alphanumerics such as shown in FIG. 4 or 
graphics. The font used to display the messages is a pro- 
portional spacing font where thinner letters are formed by ^0 
lights only three across rather than the typical five for other 
letters. 

In an alternative embodiment according to the present 
invention as shown in FIG. 2, the housing of the display is 
in two parts including a front housing 11 A and a rear housing 
IIB. Housing 11 A includes the display matrix 12' and all of 
the electronics related to the display are disposed in housing 
IIB so that housing llA can be made relatively thin com- 
pared to the housing 11 shown in FIG. 1. In a preferred 
embodiinent, the housing 11 A is only H" in depth. 

FIG. 3 shows the connectors at the rear of housing 11 and 
housing IIB and includes connectors 111, 112 for data in, 
data out» external switch inputs ES1-ES5 and power. That 
backplate also includes two switch arrays SWA and SWB 
which arc used to control the display to set it into different 
modes. SWA is a DIP switch with 8 sections and is used for 
addressing, as will be explained hereinafter. SWB is a DIP 
switch with 8 sections used for various functions such as 
setting of baud rate, auto flash, talk back and color/message 
mode as will be explained hereinafter. 

FIG, 5 shows the circuitry for the display of FIG. 1 within 
block 20. 

The circuit 20 includes a micro asynchronous receiver- 
transmitter (fiART) 21 which receives serial data in and 65 
which outputs serial data on the data in and data out 
connectors 111, 112 via buffer 14. The jiART 21 communi- 
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cates with an I/O circuit 22 to supply parallel data to 
microprocessor 23. Microprocessor 23 has an associated 
random access memory (RAM) 24, an associated read only 
memory (ROM) 25 and a clock 28. The microprocessor 23 
also has two interrupt inputs for receiving external signals 
including the mode signal which will be described herein- 
after and the MSGE signal from the switch buffer/decoder 
30 which will also be described hereinafter. . 

Each display is addressed by a unique address set on dip 
switches 16 which are the 8 sections of switch SWA and 
which are set to a unique address (0 to 255) for the display. 
The settings of the switches, which preferably eight in 
number, are fed to address decoder 15 which provides the 
digital word corresponding to the address. The jiART 21 is 
able to determine which data is directed to the display by 
matching the output of the address decoder 15 with the 
address data fed at the serial input. 

The microprocessor receives the data which is converted 
from serial to parallel, and based on that data, sends parallel 
data to a decoder 26 for presenting the proper message on 
the display 12. Decoder 26 converts the data words from the 
microprocessor to controls for each LED in the display 12 
and sends the signals to a display driver 27 which actually 
activates each pixel of the display to obtain the lighting 
thereof and the proper color thereof either red, green or 
yellow. 

When the decoder 26 indicates to the display driver 27 
that the display is to be in red, a signal RED is generated 
which is applied to a relay 32 and to a timer 31. Relay 32 
receives the RED signal and closes the relay so that the two 
pins SC are connected together in a closed circuit. Moreover, 
the timer 31 receives the RED signal and produces a square 
wave to the display driver 27 which effects the flashing of 
the message on the display 12. 

The switch buffer/decoder 30 has five inputs, ESI, ES2, 
ES3, ES4 and ESS, which are the inputs from external 
switches SWl, SW2, SW3. SW4 and SW5. The result of a 
change in these switches will effect the operation of the 
display, depending upon the setting of the mode input to the 
microprocessor. When the mode input is set for the display 
to operate in the color mode by one section of switch SWB. 
the closing of either one of switches SWl, SW2 or SW3 
enables the switch buffer to produce the color signal which 
is applied to the decoder 26 and which overrides any color 
indication from the microprocessor and displays whatever 
message is being displayed on the display 12 in the color red. 

When the mode input is in the message mode, the closing 
of any one of switches SWl, SW2 or SW3 sends the MSGE 
signal to the microprocessor. RAM 24 has a capability of 
loading 32 separate messages therein and thus has a mini- 
mum of 32K of memory. When the display is in the color 
mode, the microprocessor always loads message number 
one into the display. When the display is in the message 
mode, die settings of switches SWl, SW2, SW3, SW4 and 
SWS enable the switch buffer 30 to send data to the 
microprocessor via signal MSGE to indicate to the micro- 
processor to select a different one of the 32 messages that are 
stored in RAM. As a result, the desired message is displayed 
on display 12. There are 5 "switches" for a binary input (1, 
2, 4, 8, 16). All 5 arc active in message mode. 3 arc active 
in color mode. 

The nART 21 permits the user to select different baud 
rates on switch SWB for the input and output serial data to 
the display preferably in accordance with RS-485 or 
RS-232. The pART is also capable of disabling talk back 
conununication when desired by the user by setting switch 
SWB. 
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The clock 28 not only sends clock signals to the micro- 
processor but receives a signal from the microprocessor 
which enables the clock to be synchronized to an external 
reference, such as the SMPTE time code. The battery backup 
29 powers all of the memory devices so that the loss of 5 
power wiD not result in a loss of data. 

The nnicroprocessor can also control the brightness of the 
display 12 by varying the duty cycle of the clock signal 
delivered to the driver 27 by the microprocessor through the 
decoder 26. Switch S WB can be set to make the display flash lO 
the message at all times, 

FIG. 10 shows more details of the circuitry of FIG. 5, as 
well as the indications of the specific off the shelf devices 
that can be used to implerhent the circuit. 

As shown therein, the RJll connectors 111, 112 are pass 
through connectors and thus either one can act as an input or 
an output. The connectors are connected to transmit buffers 
141 and 142 which make up the buffer 14 and apply and 
receive data from nART 21. The ^ART 21 determines if the 
data is applicable to the display based on the address ID. 
register 15 which receives the address identification from the 
dip switches 16. 

The pART 21 is connected to both the data bus and the 
address bus as are CPU 23. RAM 24 and EPROM 25. The 25 
decoder 26 includes decoder element 260 which is con- 
nected to these circuit elements. 

The address is also connected to decoder portion 261 
which is also fed by the switch buffer/decoder 30 which 
receives the mode input from the mode input switch and the 30 
data from the data bus. Decoder 261 then feeds row selector 
262 which in turn feeds decoders 263 and 264 which apply 
signals to row drivers 271 and 272 and which feed the LED 
display 12. The data in signal from the receive buffer 142 is 
coimected to the decoder portion 265 which feeds a display 35 
driver 273 which acts as an enable for the LED display 12. 

FIG. 6 shows the configuration of the circuitry of FIG. 5 
for the display of FIG, 2. As shown therein, housing UA 
includes circuitry 20A including the pixels for the display 
12', the display driver 27 and a multiplexor decoder 26' ^0 
which receives the external switch signals ES1-ES3 and 
which has the SC signals and relay 32 as well as the switch 
buffer 30. All of the other circuitry 20B is in housing IIB. 

The multiplexor decoder 26' allows for 8 lines to be input 
from the microprocessor and converted to 16 bits of data. 
instead of the circuit shown in FIG. 5 where the 16 bits of 
data are sent directly from the microprocessor to the decoder 
26. 

The display according to the present invention is shown in 
use in a router tally display system in FIG. 7. 

In that system, the displays 51-54 are associated with 
monitors 46A-46D which receive their video signals from a 
production switcher 40 which in turn receives video signals 
from a router or process control computer 41 connected to 55 
various video sources. Router 41, production switcher 40 
and monitors 46A-46D are conventional commercial broad- 
cast devices. Thus no further disclosure is made thereof. 

The switcher 40 produces parallel outputs of 32 on or off 
lines which are fed to a parallel to serial interface 55 and the 60 
serial data is fed to the serial input of a computer 56 which 
is preferably a personal computer such as an IBM 386 or 
IBM 486 computer or optionally is connected directly to the 
serial data input of display 51. The displays 51-54 are daisy 
chained so that the data out connector of display 51 is 65 
connected to the data in connector of display 52 and so on. 
The computer 56 sends data to the displays 51-54 by 
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addressing each by the same serial data. The address is 
determined at the pART of each display by setting the switch 
bank SWA to the desired address for each device. 

The production switcher 40, or any device providing a 
contact closure or voltage, can alternately be connected to 
the external switch input 1 of each display so that the 
production switcher can change the message on each display 
51-54 to red if so desired. 

The output of the router 41 that is fed to the computer 56 
can be decoded to determine the desired message and 
address for each of the displays 51-54. Optionally the output 
of the router or any process control device can be fed 
directly to the displays. Computer 56 sends the message 
along with the address to each display whereas the serial 
data from the switcher 40 determines the color of the 
displayed message. 

The displays 51-54 can also have external devices con- 
nected thereto. For example, tapedeck 42, receiver 43, video 
camera 44 and a general device 45 which can be any tally 
requiring device, can be connected to receive the SC outputs 
from displays 51-54. In this way, when the relay closes in 
any one of the four displays, this can be interpreted by the 
devices 42-45 and a desired operation can follow. For 
example, the tapedeck may start to run. 

The tapedeck 42 may also have an output into the external 
switch 2 of display 54 so that a particular operation of the 
tapedeck 42 may override the display in display 54 so that 
it appears in red upon that occurrence. 

FIGS. 8 and 9 show a sports scoreboard system using 
displays according to the present invention wherein a matrix 
of displays 61-72 are interconnected via their data in and 
data out connectors so that they all receive serial data from 
computer 60. 

As shown in FIG. 9, the displays have the messages 
including the name of the teams 82, 84. the current status of 
the game 81, which can be the inning or the fact that the 
game is a final score, rain delay or postponed, and the 
current score of the game at locations 83 and 85. 

The computer 60 controls the colors of the displays so 
that, for example, for baseball the teams will be in red when 
it is at bat and green when it is in the field, and the inning 
is in yellow. A special situation can be indicated such as that 
in display 67 where the game is not started all of the message 
characters are in yellow, or in a situation where the game is 
displayed or over such as in display 70, all of the message 
is in green. 

Asa result of the use of the display in this manner, a visual 
indication of important changes or important situations can 
be immediately identified for the user. 

The messages and the colors of the messages on the 
displays can be controlled via computer software on the 
computer wherein a grid appears on the screen with all of the 
information and which can be changed via entries on the 
keyboard of the computer. 

It is understood that the embodiments described herein- 
above are merely illustrative and are not intended to limit the 
scope of the invention. It is realized that various changes, 
alterations, rearrangements and modifications can be made 
by those skilled in the art without substantially departing 
from the spirit and scope of the present invention. 

What is claimed is: 

1. A display system for use in a broadcast environment 
with monitors and broadcast signal sources, comprising a 
plurality of displays each having a unique one of 256 
addresses and each for displaying the status via color and 
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identifying mnemonic of a broadcast input to a monitor and 
means connecting the displays in a network for receiving 
real lime serial data from a host computer and a plurality of 
broadcast signal sources, wherein each display comprises: a 
matrix of display pixels each receptive of a drive signal for 5 
energizing same to emit light of one of a plurality of colors; 
a random access memory for storing a plurality of prede- 
termined messages and color data corresponding thereto; 
bidirectional addressable means receptive of the serial data 
from the plurality of broadcast signal sources corresponding lO 
to the address of the display, a real time message and at least 
one color for the message, wherein the addressable means 
has actuatable talk back signals for acknowledging receipt of 
serial data; a microprocessor for reading the address data 
and for converting the serial data into display drive signals is 
corresponding to the real time message and selected color, 
wherein the microprocessor has interrupt inputs responsive 
to an activation of switch inputs connected thereto via a 
connector to override a real time message currently being 
displayed with a stored message or a color change of the real 20 
time message to indicate status; switch means for controlling 
the addressable means, to disable the talk back signals 
whereby data can be received by the display without an 
acknowledgement and more than one display can be 
assigned the same address when desired, 25 
2. The display system according to claim 1, wherein the 
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addressable means comprises an asynchronous receiver- 
transmitter for receiving and transmitting serial data at 
selected baud rates. 

3. The display system according to claim 1, wherein the 
addressable means comprises an asynchronous receiver- 
transmitter for receiving and transmitting serial data with the 
handshaking signals. 

4. The display system according to claim 3, wherein 
switch means for controlling the disabling of talk back 
communications comprises a manually actuatable switch 
actuated prior to receipt of data. 

5. The display system according to claim 1, further 
comprising a clock circuit synchronized to an external time 
reference and wherein for applying a real time of day time 
code to the microprocessor. 

6. The display system according to claim 1. wherein the 
microprocessor displays the messages in a proportionally 
spaced font. 

7. The display according to claim 1, wherein the matrix of 
display pixels is in a first housing and the memory micro- 
processor and addressable means are in a second housing, a 
cable connecting the first and second housings, means for 
applying drive signals from the microprocessor to the cables 
for receipt by the matrix of display pixels. 

4t K m « * 
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